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Ambulatory care-sensitive conditions are defined as conditions which, if managed effectively at the primary care level, should not lead to a hospital admission (Billings et al., 1993) , as appropriate primary health care should delay the progression of the disease or prevent complications (Balogh et al., 2005; Jansen, Krol, Groothoff, & Post, 2004) . Examples are diabetes and asthma. Studies with the general population have documented a relationship between high rates of hospitalizations for ambulatory care-sensitive conditions, and poor access to primary care (Ansari, Laditka, & Laditka, 2006; Caminal, Starfield, Sánchez, Casanova, & Morales, 2004) . However, it is unclear if people with intellectual disabilities are admitted to hospital more frequently than the general population for ambulatory care-sensitive conditions. A number of lists of ambulatory caresensitive conditions have been constructed by different researchers, some focussing on particular populations or regions. Purdy, Griffin, Salisbury, and Sharp (2009) conducted a literature search of ambulatory care-sensitive conditions and found that various jurisdictions identified up to 36 different ambulatory care-sensitive conditions.
The National Health Service (NHS) in England commonly uses a subset of 19 of these conditions which are based on those used in the USA to measure access to primary health care (table 1) . Additionally, Balogh, Ouellette-Kuntz, Brownell, and Colantonio (2011) has developed a list of eleven ambulatory care-sensitive conditions which are specific to people with intellectual disabilities, for example constipation.
Despite their high rates of physical health conditions, people with intellectual disabilities are reported to face a number of organizational, social, and physical barriers to accessing timely and appropriate primary healthcare services (Emerson & Baines, 2011; Krahn et al., 2006) . A higher rate of admissions amongst people with intellectual disabilities compared with the general population for either the same condition, or for ambulatory care-sensitive conditions might suggest poorer primary healthcare management.
This systematic review aims to investigate whether physical health care is equitable for people with intellectual disabilities, through focussing on hospital admissions. The research questions were as follows:
1. Are people with intellectual disabilities admitted to hospital more frequently than the general population, and do any differences in admission rate persist when between-group disease prevalence differences are adjusted for?
2. Are people with intellectual disabilities admitted to hospital for the same reasons as the general population?
3. Are people with intellectual disabilities admitted to hospital more frequently for ambulatory care-sensitive conditions than the general population, and do any differences in admission rates persist when between-group disease prevalence differences are adjusted for?
| METHODS
The review was prospectively registered with the International Prospective Register of Systematic Reviews (PROSPERO, registration number: CRD42015020575). The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) checklist was followed.
The literature search was conducted on 2 February 2015, and updated on 8 February 2016. The specific search strategy included relevant terms for intellectual disabilities (including historical terms), and terms for hospital admission (Appendix).
The following databases were searched: Psych INFO, Science Direct, Medline, Cochrane database, NICE guidelines, and Web of Science Core Collection, dating back to 1 January 1960. Reference lists of included papers were scrutinized, as were citing papers. The initial search was conducted by a single researcher, with a second researcher searching a random selection of the retrieved papers; 5% of titles and 5% of abstracts. This was done so that the reasons for any discrepancies in paper selection could be identified and resolved through discussion to enable a systematic approach to paper selection across all retrieved articles. Authors were contacted for further information where it was not clear if the study met the inclusion criteria.
Strict inclusion and exclusion criteria were used to select papers:
conditions. There was no age restriction. The present authors deliberately excluded psychiatric papers at the outset, as the present authors are aware of confusion in some of the psychiatric literature as to long stay and respite care stay versus acute psychiatric hospitalizations, and rates of psychiatric admissions are highly dependent upon third sector and private sector resourcing in the locality. The present authors focussed on inpatient admissions, so excluded accident and emergency department attendance that did not lead to admission.
Data were extracted from selected papers using pre-prepared data extraction tables, and then summarized. Quantitative tools for assessing the quality of randomized controlled trials are well described, but there is less consensus for observational studies. The present authors assessed the quality of all the selected studies in a systematic way, ensuring the present authors covered all the domains included in a systematic review of tools to assess quality of observational studies (Sanderson, Tatt, & Higgins, 2007) . This included the clarity of the stated aims, methodology (including age/ gender standardization, and whether group differences in disease prevalence rates were considered), design, participant selection, study size, measures used, data collected, analyses employed, results, biases, generalizability, conflicts of interests and ethical procedures. Additionally, in order to generate a "score" the present authors added up the number of items on the Oxford Critical Appraisal Skills Programme Checklist (CASP UK, 2017) that were addressed in each study. The reliability of the appraisal was checked by the appraisal being conducted and compared by two of the authors.
| RESULTS
A total of 29,613 papers were retrieved using the search strategy.
The flow chart documents the number of papers included/excluded at each stage after reading titles, abstracts and full papers, and the reasons for exclusions (Figure 1 ).
The first and second researchers fully agreed on all the titles and abstracts to be included at these stages, so further discussions were not required. One author was contacted and responded to a request for additional information. Seven papers met all inclusion criteria and were selected for inclusion.
Regarding the first research question, Table 2 presents the four studies which report the frequency of admissions overall (rather than only for ambulatory care-sensitive conditions) for individuals with intellectual disabilities compared to a general population comparison group (Åsberg, 1989; Derrington et al., 2013; Morgan, Ahmed, & Kerr, 2000; Williams et al., 2005) . Two studies focussed on adults, and two on children, one of which was specifically about children with Down's syndrome. The studies were from Sweden, the UK, Australia and the USA. Their results indicate that both adults and children with intellectual disabilities are admitted to hospital more frequently than members of the general population. However, none considered whether this difference in admission rate persisted when between-group disease prevalence differences are adjusted for. Evidence from these papers also suggests that, once admitted to hospital, adults and children Regarding the second research question, Table 3 summarizes the three studies that consider an overview on whether people with intellectual disabilities are admitted for the same reasons as the general population (Ailey, Johnson, Fogg, & Friese, 2014; Morgan et al., 2000; Williams et al., 2005) . Two studies focussed on adults, and one on children up to age 5. The studies were from the UK, Australia and the USA. The more methodologically robust of the two adult papers reported that adults are more likely to be admitted Discrepancy in text whether same 5-year period for both groups, or 5 years for ID and 4 years for the general population.
for medical and dental reasons, and less likely for surgical reasons (Morgan et al., 2000) . The other adult study did not report data in a comparable way, including only the five most common discharge diagnoses, all of which were medical reasons, and mostly more common in the group with intellectual disabilities (Ailey et al., 2014) .
Children with intellectual disabilities were more likely to be admitted than were the comparison group for numerous medical reasons, but not so for disorders of the oral cavity. None of these three papers standardized admission rates for the prevalence of disorders in the two groups. Regarding the third research question, three papers reported admissions for ambulatory care-sensitive conditions (Table 4 ). The studies were from Canada and the USA. Admissions for epilepsy or seizures were reported in two papers (Ailey et al., 2014; Balogh et al., 2010) , and additionally for asthma and diabetes in one of these (Balogh et al., 2010) , whilst the third focussed specifically on diabetes (Balogh, Lake, Lin, Wilton, & Lunsky, 2015) . Only the studies by Balogh et al. (2010 Balogh et al. ( , 2015 took account of the likely different prevalence rates of these conditions between people with intellectual disabilities and the general population which would cause an anticipated difference in admission rates. Balogh et al. (2010) found that admission rates for people with intellectual disabilities were higher for epilepsy, asthma and diabetes. Rate ratios for diabetes and asthma remained significant even after taking account of the population prevalence of these diseases. Balogh et al. (2015) also found a significantly higher rate of admissions amongst people with intellectual disabilities and diabetes, which also remained significant after taking account of diabetes prevalence. A further paper which investigated factors associated with hospitalizations for ambulatory care-sensitive conditions was initially selected, but excluded as it identified factors associated with hospitalizations and did not address the review questions (Balogh, Ouellette-Kuntz, Brownell, & Colantonio, 2013) .
A systematic quality review revealed that there were limitations to most of the studies that were selected for inclusion in the review; the present authors report these in the Tables 4-6.
During our search, the present authors identified several other papers which also reported on admission rates, but these studies did not meet our inclusion criteria as they did not include a general population comparison group. High levels of admission rates were recorded in all these studies, particularly during the first few years of life. A further study focussed only on admissions via emergency departments (Venkat et al., 2011) , and another reported admissions for people with developmental disabilities, but did not separately report people with intellectual disabilities (Walsh, Kastner, & Criscione, 1997) . A further nine studies detailed reasons for admission to hospital, typically medical conditions such as respiratory diseases, but did not contain a general population comparison group (Fitzgerald, Leonard, Pikora, Bourke, & Hammond, 2013; Lin et al., 2007; Merrick, 2005 Merrick, , 2006 
| DISCUSSION
People with intellectual disabilities experience considerable health inequalities compared with the general population, yet the current contribution of health care and healthcare services to increasing or reducing these inequalities remains unclear. The present authors have demonstrated, albeit from a slender body of evidence, that people with intellectual disabilities have a higher rate, and different pattern of hospital admissions compared with the general population, and found emerging evidence that poorer primary health care might contribute to this.
The present authors found that the quantity and quality of existing research are surprisingly limited. Indeed, the study by Åsberg (1989) may not be more widely generalizable and that of Derrington et al. (2013) was specifically of young Down's syndrome children so cannot be synthesized with that on young children with intellectual disabilities by Williams et al. (2005) , given the different health profiles with congenital heart disease being common in Down's syndrome. There were considerable differences in the ages studied, few studies overall, and none but two of the studies adjusted for the different prevalence rates of conditions experienced by people with intellectual disabilities and the associated anticipated difference in rate and pattern of hospital admissions in this population.
The limitations in the evidence are important findings, as firm conclusions cannot be drawn without robust evidence. In particular, further study of ambulatory care-sensitive conditions seems highly indicated; to better understand the relationships and contributions to the health care of people with intellectual disabilities across healthcare systems, and its impact on health inequalities. The studies included in the review were undertaken using data from countries with differing healthcare systems and support systems, yet, whilst acknowledging the limitations in the evidence base, they are suggestive of poorer health care for people with intellectual disabilities across these countries. This highlights that the problem of poor health care is not localized to one particular type of service organization and delivery, and so does not have an easy solution, and needs to be further studied to be better understood.
Some concerns have been raised over the variation in lists of ambulatory care-sensitive conditions used in different studies, methods of categorizing admissions as "avoidable" and the influence of socioeconomic factors on these types of admissions (Flore, 2005; Steiner, 2007) ; hence, these caveats need acknowledging. However, rates of ambulatory care-sensitive admissions are increasingly used as a measure of the effectiveness of primary health care (Purdy et al., 2009) . Indeed, Balogh et al. (2011) developed a list of eleven ambulatory care-sensitive conditions which are specific to people with intellectual disabilities, for example constipation. Future work could further explore ambulatory care-sensitive conditions which are unique to this population.
A further potential limitation is that length of hospital stay may be influenced by the patient requiring a new support package/home, or carers needing respite to deal with complex needs at home.
Our review throws light upon where within hospital settings, a focus on staff awareness of the needs of people with intellectual disabilities might have impact on a greater number of people, that is, in medical and dental settings, rather than surgical ones. It might seem surprising that surgical admissions were found to occur at a lower rate than for the general population. One might speculate that this is due to barriers accessing such procedures, but this cannot be confirmed by our review and would require further investigation, and primary data collection.
The present authors systematically reviewed the quality of each of the included studies and presented the limitations in Tables 2-4. The present authors also evaluated the quality of our own systematic review, using the Assessing the Methodological Quality of Systematic Reviews (AMSTAR) checklist, but recognize that there is an inherent bias in evaluating one's own work. The strengths of this review include the prospective registration of the review protocol, following best practice guidelines (PRISMA), clear inclusion and exclusion criteria, the comprehensive search strategy, including papers from 1960 to the present, and searching multiple databases, and double rating of paper selection and quality. However, the review is limited by excluding papers which were not available in English. As the review focussed on admissions for physical health conditions, the present authors do not comment on psychiatric admissions for this population.
In conclusion, the present authors can tentatively say that people with intellectual disabilities experience a higher rate and different pattern of hospital admissions compared with the general population, and there is emerging evidence that this might reflect poorer primary health care. The higher volume of admissions of people with intellectual disabilities in medical and dental areas highlights the importance of staff awareness on the need of people with learning disabilities in these areas, and guides as to focussing effort and resources, and prioritizing, supporting and training staff working on these types of wards. Further work to better understand patterns of admissions on ambulatory care-sensitive conditions and relationships to health inequalities is indicated.
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